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Yo all whom it may concern:.

Be it known that we, FREDERICK H. FOOTE
and THEODORE W. ROBINSON, citizens of the
United States of America, and residents of
Chicago, Cook county, Illinois, have invented
certa,m new and useful Improvements in Fuar-
nace Apparatus, of which the following is a
specification.

Our invention contemplates an improve-
ment In ore - handling apparatus designed
more particularly for use in connection with
furnaces. In the reduction of iron ore, for
example, it is generally the practice to pro-

vide bins for holding the ore and to also pro-
vide sultable conveying apparatus for carry--

ing the ore from these bins to the top of the
furnace With an arrangement of this char-
acter more or less dlfﬁeulty IS experienced in
securing a free discharge of the ore from the
bins into the conveying apparatus, especially
in cold weather. Atsunch time the oreislikely

to freeze and adhere to the sides of the bins

and to clog the spouts or discharge-openings

through whleh the ore is conducted to the ap-

para,tus for conveying it to the top of the fur-
nace. 1'his prevents a free discharge of the

ore from the bins, and consequently mterferes |

with the operation of the furnace.

Generally stated, it is therefore the object
of our invention to provide a simple arrange-
ment for insuring at all times a free and un-
restricted disecharge of ore from the bins.

A special object of our invention is to pro-

vide a construction and arrangement where-
by heated gases may be conveniently em-
ployed for heating the bins.” To such ends
our invention contemplates an arrangement
involving ore-bins provided with heating-
jackets whereby the bins may be heated and
the ore prevented from freezing. Italsocon-
templates an arrangement whereby the prod-
uets of combustion resulting from the burn-
ing of the gases generated in the furnace may
be conducted to the said jackets, and thus
employed for heating the bins.

Referring to the accompanying drawings,
Figure 1 1llustlates a furnace and an ore-
handlmﬂ' apparatus embodymn' the prinei-
ples of our invention. FKig. 21is a plan of the

furnace and apparatus shown in Fig.1. Fig.

3 is a vertical transverse section through one

| of the bins. Fig. 4 1s a horizontal section on
line 4 4 in Fig. 3. Fig. 5 18 a detail section
through the front wall of one of the bins and

also through one of the spouts on line 5 5 in 55
Fig. 4.

It will be readily understood that the fur-
nace A can be of any suitable form or char-
acter and can be constructed and operated in
the usual manner. The ore-bins B are pref- 6o
erably associated with the said furnace 1n
such manner as to permit the ore to be read-
ily transferred to the latter. For examnple,
the conveyer C can be.arranged to travel on

from the bottom of the bins to the top of the |
furnace.. With this arrangement the ore is
diseharged from the bin-spout & into the car

E and is then transferred from the latter to
the said conveyer C. In this way the ore is 7o

l ways D, which latter are arranged to extend 65

stored or held in bins and transferred in suit-

readily understood that the conveying appa-
ratus thus illustrated can be constructed and
operated in any suitable manner. As a sim- #5

la,ble quantities to the furnace. It will be

ple and effective arrangement for keeping the

ing in cold weather, the various walls of the
same can be made double, so as to provide
‘the bins with jackets. Forexample, in Figs. 8o

l bins warm, so as to prevent the ore from freez-

! 3, 4, and 5 the bins are construected with front

and back chambers or spaces b 6% and also
with a bottom space or chamber 6°. In this

| way the bin structure is provided with a hol-
hlow jacket into which heated gases can be 335

conducted for thepurpose of keeping the bins
warm and preventing the ore from freezing

| together or adhering to the sides of the bin.

The heated gases for this purpose can be sup-
plied from any suitable source and can be go

| conducted through the heating-jacketsin the

directior indicated by the arrows. It will be
understood that a free flow and circulation
of these heated gases can be secured by pro-
viding the Jacket with vent-openings 6% As 95
a matter of further and special improvement
this heating-jacketis preferablysupplied with
the products of combustion by burning the
onses generated in the furnace. IFor exam-

ple, the said furnace can be provided with rco
the usual offtake pipe or flue a, arranged to
lead downwardly {from the top of the furnace
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to the horizontally-disposed header IF. This | tally-disposed flue and cause the same to pass
header may be connected with the usualstoves | through the heating-jackets of said bins, said
G through the medium of the pipes f. The | jackets being provided with vent-openings
gases conducted from the furnace to these | for permitting the escape of the products of
stoves are burned in the latter in the usual | combustion.
and well-known manner, and the products of 3. Inanapparatus for handling ores,metals,
combustion are then conducted to the smoke- | or othersubstances tobe treated by a furnace,
flue II. From this smoke-flue the products | a bin having a plurality of compartments,
of combustion are then allowed to escape up- | a heating - jacket for said bin divided into
wardly through the stack I. A certain por- | compartments, a header connected with said
tion of the productsof combustion is,however, | jacket-compartments,acombustion-echamber,
drawn from the lue Hand conduected through | a fan or blower having its intake connected
the jackets of the ore-bins. This can be ac- | with said combustion-chamber and its offtake
complished in any suitable manner—as, for | connected with said header, each jacket-com-
example, by connecting the intake 5 of the |'partmentbeing provided with a vent-opening.
fan J with the flue H and by connecting the 4. The combination of a furnace, an ore-
offtake 7' of the fan with the horizontally-dis- | bin having a heating-chamber, a suitable fan
posed header K. Thedifferentcompartments | or blower, a flue connecting the said heating-
of the heating-jackets of the bins can be con- | chamber with the offtake of said fan, and a
nected with this header K throngh the pipes | flue connecting the intake of said fan with
/. Inthisway the ore is,asstated, held in the { said furnace. -
bins and transferred in suitable quantitiesto | 5. Apparatus for treating ore or other ma-
the furnace. The gases generated by the re- | terials, comprising a suitable receptacle con-
|
I

duction of the ore are then conducted to the ! structed with a heating-jacket, a furnace, a
stove G, where they are burned in any suit- | conveyer arranged to transfer suitable quan-
ablemanner. Theresulting products of com- | tities of the ore or other material from the
bustion are drawn off and allowed to escape, | said receptacle to the said furnace, a suitable
partly through the smoke-flue II and stack I | combustion-chamber, a smoke-flue connect-
and partly through the fan and pipes, and | ing said chamber with said jacket, and draft-
finally through the heating-jackets of the | producing means connected and arranged to
bins and out through the vent-openings 0% | draw the heated smoke and products of com-
In this way the ore in the bins is prevented | bustion through said flue from said chamber,
from freezing and a free discharge of ore | and adapted tocausethe same to passthrough
from the bins is insured at all times. TFur- | said jacket.
thermore, the products of combustion are 6. Apparatus for treating ore or other ma-
utilized for a useful purpose. terials, comprising areceptacle provided with
What we c¢laim as our invention is— a heating-jacket, a combustion-chamber and
1. The combination of a furnace, an ore- | means for burning fuel therein, an offtake-
bin associated with said furnace, a conveyer | flue arranged to conduct the smoke and non-
constructed and arranged to receive the ore | inflammable products of combustion to said
from said bin and convey the same to the top | jacket, so as to heat the ore or other material
of said furnace, a stove associated with said | held in said receptacle, and suitable draft-
furnace, an offtake - flue connected and ar- | producing means arranged to cause the said
ranged to conduct the combustible gases from | smoke and non-inflammable produects of com-
the top of the furnace to the lower portion of | bustion to pass through said chamber.
sald stove, a heating-jacket for said bin, and 7. Apparatus for treating ore or other ma-
connecting flues and passages for conveying | terial, comprising a suitable furnace, a re-
the products of combustion from said stove | ceptacle adapted to hold ore or other material
to said jacket. and provided with a heating-jacket, a stove
2. Thecombinationofafurnace,aplurality | associated with said furnace and adapted to
of ore-bins associated with said furnace, heat- | receive and burn the combustible gases gen-
Ing-Jackets forsaid bins, conveying apparatus | erated in the latter, an offtake-flue arranged
connected and arranged to transfer suitable | to conduct the smoke and products of com-
quantities of ore from said bins to the top of | bustion from said stove to said jacket, so as
said furnaece, a plurality of combustion-cham- | to heat any materials held in said receptacle,
bers arranged intermediate of said furnace | and draft-producing means adapted to cause
and sald bins, an offtake-flue connected and | the smoke and products of combustion to
arranged to conduct the combustible gases | pass through said jacket.
from the top of said furnace to said combus- 8. Apparatus for treating ore or other ma-
tlon-chambers, a horizontally - disposed flue | terials, comprising a combustion - chamber
connected and arranged to receive the prod- | and means for burning fuel therein, a recep-
tacle provided with a heating-jacket, a fan
or blower having its intake connected with

chambers, a stack communicating with said

horizontally-disposed flue, and draft-produc- I sald combustion-chamber, and having its off-
Ing means connected and arranged to draw | take connected with said jacket, whereby the
products of combustion from said horizon- i smoke and products of combustion drawn
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from said chamber are utilized for heating | terials, comprising 4 réceptacle constructed

any materials which are held in said recep-
tacle.

9. The combination of a furnace, a plu-
rality of stoves associated with said furnace
and adapted to receive and burn the com-

bustible gases generated in the latter, a flue

arranged to receive the products of combus-
tion from all said stoves, an ore-bin provided
with a heating-jacket, suitable connection
between said jacket and said flue, a conveyer
for transferring suitable quantities of the
ore from said bin to said furnace, and a stack
connected and arranged for causing a draft
through said flue from said stoves.

10. Apparatus for reducing ore, compris-
ing a suitable furnace, a plurality of stoves,

~ a header connecting sald stoves withsaid fur-

20

‘nace, a flue connected with all said stoves, a

plurality of bins provided with heating-jack-
ets, a header connected with said jackets,
saitable pipe connection between said flue
and said last-mentioned header, and draft-
producing means connected and arranged for
drawing the products of combustion from
said stoves and causing the same to pass
through said jackets.

11. Apparatusfortreatingoresorother ma-

npiiier

with a heating-jacket, a combustion-chamber
for supplying smoke and heated gases, said
chamber being located at a point more or less
remote from said jacket, and a flue or pipe
for conducting said smoke and gases to said
jacket, whereby the said smoke and heated
cases are utilized for heating the walls of said
receptacle. | “
12. Apparatusfor treating ore or other ma-
terial, comprising a suitable receptacle con-
structed with a heating-jacket, means for
ogenerating heated gases, said means being
located at a point more or less remote from
said jacket, and a flue or pipe for conducting

‘said heated gases tosaid jacket, whereby the

said gases may be utilized for heating any
material held in said receptacle.
Signed by us at Chicago, Cook county, Illi-
nois, this 31st day of March, 1902.
- FREDK. H. FOOTE.
THEODORE W. ROBINSON.
Witnesses for Foote:
E. B. HARKNESS,
- N. L. HANNAN.
Witnesses for Robinson:
B. F. MOHR,
P. C. DigTz.
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